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element, may contain one, two, three, or any number of atoms of the
element, for all we know to the contrary. In the case of mercury, the
molecule in the vapour consists of one atom, and the molecule of phos-
phorus vapour contains four atoms. The larger the number of com-
pounds investigated, the greater is the probability that at least one will
contain only one atom of the element in a molecule.

OXYGEN COMPOUNDS.

rVuvin    nri                ^tek Density            Mol. wt.     Wt. of oxygen in one

^ompouna.                 (K = l) A               =2x4      mol. wt. of compound.

Oxygen gas-        -       -    16                     32                     16x2

Water ....     9                     18                     16

Carbon monoxide        -    14                    28                     16

Carbon dioxide            -    22                    44                     16 x 2

Sulphur dioxide   -       -    32                     64                     16 x 2

Sulphur trioxide          -    40                    80                     16x3

Nitrous oxide              -   22                    44                    16

Nitric oxide-               -    15                    30                    16

The smallest weight of oxygen contained in a molecular weight of any
of these compounds is 16, and this is taken as the atomic weight. A
molecule of water contains one atom of oxygen, weight 16, and there-
fore 18-16=2 parts, or two atoms, of hydrogen. The formula of
water is therefore H20. In this way, Dalton's problem of finding the
number of atoms of the elements in the molecule of a compound is
easily solved.

CARBON COMPOUNDS.

rwr*^      /i                 ^el- Density          Mol. wt.        Wt. of carbon in one

Compound.                   (H = 1) J               =2 x A       mol. wt. of compound.

Methane      ...     8                    16                    12

Ethane         ...    15                    30                    12x2

Ethylene                        -    14                    28                    12x2

Alcohol        ...    23                    46                    12x2

Ether ....    37                    74                    12x4

Benzene       ...    39                    78                    12x6

Carbon monoxide         -    14                    28                    12

Carbon dioxide              -    22                    44                    12

The atomic weight of carbon deduced from these results is 12. In
78 parts of benzene there are 72 parts, or 6 atoms, of carbon and
78 - 72 = 6 parts, or 6 atoms, of hydrogen. The formula of benzene
is C6H6.

The molecular weights found from the densities are approximate, since
gases and vapours do not accurately obey the gas laws, and the determina-
tions may be approximate. Accurate values of the atomic and molecular
weights are found from refined chemical analyses of the compounds, and
vapour density measurements are used to decide between various possible
molecular weights. Accurate values are found from limiting densities
(p. 105).